Statin blocks Rho/Rho-kinase signalling and disrupts the actin cytoskeleton: relationship to enhancement of LPS-mediated nitric oxide synthesis in vascular smooth muscle cells.
We previously demonstrated statins to enhance cytokine-mediated nitric oxide (NO) synthesis in vascular smooth muscle cells (VSMC). To clarify the mechanism by which this occurs, we evaluated the effects of fluvastatin in lipopolysaccharide (LPS)-stimulated VSMC. NO production induced by LPS was dose-dependently enhanced by fluvastatin, as were iNOS mRNA levels and iNOS protein expression. Exogenous mevalonate and geranylgeranylpyrophosphate (GGPP) dampened the stimulatory effect of fluvastatin. A pull-down assay demonstrated fluvastatin to decrease levels of GTP-bound Rho A. Moreover, a Rho-kinase inhibitor, Y-27632, was observed to enhance LPS-induced NO production. We recently demonstrated that disrupting F-actin formation dramatically potentiates the ability of LPS to induce iNOS mRNA and protein expression. In the present study, staining of F-actin with nitrobenzoxadiazole (NBD)-phallacidin demonstrated that fluvastatin significantly impairs F-actin stress fiber formation. In light of these results, the ability of statins to increase NO production is due, at least in part, to their ability to block the biosynthesis of mevalonate, thereby preventing isoprenoid biosynthesis. This inhibits Rho/Rho-kinase signalling and, in turn, disrupts the actin cytoskeleton. Further analysis of the signalling pathway by which the actin cytoskeleton affects iNOS expression might yield new insight into mechanisms of regulation of NO production.